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Abstract 30 
Background: Sleep duration is an important predictor of obesity and health. We aim 31 
to evaluate the association between late bedtime with screen time and the role of 32 
geographical deprivation in English schoolchildren.  33 
Methods: We collected Sleeping & waking times, screen time, socio-demographic 34 
data and measured body mass index in a cross-section of 1,332 (45.7% females) 11-35 
15 year old schoolchildren participating in the East of England healthy heart study. 36 
Logistic regressions were used to determine the likelihood of late bedtimes in 37 
schoolchildren with different screen time and from a different geographic location. 38 
Mean differences were assessed either by ANOVA or t-test. 39 
Results: About 42% of males go to bed late at night compared with 37% females.  40 
When compared to those with <2hours of daily screen time, schoolchildren who 41 
spend 2-4 hours on screen time were more likely 1.50(1.07 to 2.09) to sleep late at 42 
night while those with > 4hours of daily screen time were most likely 1.97(1.34 to 43 
2.89) to sleep late at night. Late bedtimes were associated with deprivation in 44 
schoolchildren. 45 
Conclusions: High screen time and deprivation may explain lateness in bedtime in 46 
English schoolchildren. This explanation may vary according to area deprivation and 47 
geographic location. Family centred interventions and parental support is important to 48 
reducing screen time, late bedtimes and sleep duration.  49 
Keywords: Bedtime; screen time; deprivation; geographic location; children. 50 
 51 
 52 
 53 
 54 
Introduction 55 
The average sleep duration of schoolchildren has declined greatly 
1
, a common 56 
behavioural issue brought to the attention of paediatricians 
2
. Recent evidence 57 
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suggests that adequate sleep is important health behaviour, following the 58 
identification of potential mechanistic pathways linking sleep with obesity 
3, 4
. There 59 
is evidence that insufficient amount of sleep (short sleep duration or sleep 60 
deprivation) is an independent risk factor for excessive weight gain 
5
, obesity 
4
 and 61 
cardiometabolic risk 
6
.  Although causative inferences cannot be made between sleep 62 
and health outcomes, the decline in average sleep duration has been concurrent with 63 
increases in screen time and obesity pandemic.    64 
Screen time, a high prevalent behaviour among schoolchildren, is not encouraged in 65 
children under two years of age 
7
, and should be limited to not more than two hours 66 
per day in older children 
7, 8
. Recent study suggests that one in three English 67 
schoolchildren may be exposed to over two hours of screen time in a day 
9
. In 68 
children age 3-5 years, evening (after 7pm) media use is associated with sleep 69 
problem 
10
. A study on schoolchildren from a different population, New Zealand, 70 
shows that screen time shortly before bedtime delay onset of sleep 
11.  There is 71 
evidence also that screen time in adults 
12
 and in children 
13
 are associated with 72 
deprivation. Despite these studies, evidence on differing screen time in English 73 
children living in varying location, and that have late bedtimes is lacking. As a result 74 
therefore, we aim to assess the association of late bedtime, as opposed to sleep 75 
duration, with screen time in schoolchildren and whether geographical location was 76 
related to late bedtime. We also assessed the importance of deprivation on the 77 
association between screen time and late bedtimes.  78 
 79 
Methods 80 
The study participants came from the ongoing East of England Healthy Hearts Study. 81 
Following approval by the University Ethical Review Committee, data were gathered 82 
from 1332 (45.7% females) 11-15 year olds attending three state-run, comprehensive 83 
schools, with differing area deprivation levels. One School (school 1 here-in) was 84 
from a less deprived location, school 2 was from the less deprived rural location, 85 
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while school 3 was a deliberate booster sample to include schoolchildren from a 86 
highly deprived location. All data collection occurred in the summer months of 2010 87 
and 2011.  We sent letters to schools in the East of England region inviting them to 88 
participate in this study, and then purposefully selected a representative mix of 89 
volunteer schools to take part in the study, a detail methodology has been described 90 
previously 
9
.  91 
 92 
Assessment of Bedtime 93 
Participants self-reported bedtimes by answering the following question: ‘What time 94 
do you usually go to bed on school nights’. These questions were adapted from the 95 
general sleep questionnaire and have been validated for use in this age group 96 
previously 
14. Schools’ 2 and 3 have are the same opening time, while school 1 opens 97 
five minutes later. Since school opening times may have an effect on the bedtime the 98 
previous night, we assumed that a five minutes difference in the opening time should 99 
not have a significant effect on the bedtimes. Participant’s bedtimes were classified as 100 
either early- or late-bed, using median splits for age- and sex-adjusted bedtimes on a 101 
school day. This method is much preferred and has been used previously 
15
 than 102 
choosing an arbitrary bedtimes. Bedtimes on weekdays (school nights’) were used 103 
because it is likely to be more constant than bedtimes on weekends. 104 
 105 
Screen time 106 
Participants self-reported daily screen time by answering the following question: 107 
‘How much time do you spend on average each day watching television, watching 108 
DVDs or videos, using a computer or games console’. Answers were given on a 0–5 109 
point scale with the following answers: none, 0–30 min, 30–60 min, 1–2, 2–4 and .4 110 
h. Participants were grouped according to whether they reported  <2 h screen time as 111 
recommended
7, 8
, 2–4 or >4 h. The latter value is proposed as another important 112 
threshold representing heavy use 
16
. 113 
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 114 
Body composition 115 
Participants’ mass and stature were measured, to the nearest 0.1 kg and 0.1 cm, 116 
respectively, wearing light clothing (T-shirts and shorts) and without shoes. Body 117 
mass index (BMI) was calculated (kg/m
2
) and z-scores generated using the UK 1990 118 
Growth Reference which adjusts for age, sex and skewness 
17
. We categorized BMI in 119 
two ways to determine the potential effects of our method of categorization. 120 
Schoolchildren BMI were categorized according to the International Obesity Task 121 
force (IOTF) criteria 
18
.  122 
 123 
Area-level Deprivation 124 
We obtained an area-level measure of deprivation for each participant using their 125 
home postcode as detailed previously 
9
.  Briefly, The English Index of Multiple 126 
Deprivation 2007 (IMD 2007) is measured based on the small area geographical units 127 
known as Lower Super Output Areas (LSOAs); each LSOA contains between 1,000 128 
and 3,000 inhabitants with an average population of 1,500 people allowing 129 
identification of small pockets of deprivation by area 
19
. In IMD 2007, there are a total 130 
of 38 indicators, distributed across the seven domains of deprivation (income, 131 
employment, health and disability, education, skills and training, barriers to housing 132 
and services, living environment, crime) 
19
.A low IMD score indicates affluence, and 133 
a high score suggests an area of deprivation.  134 
 135 
Statistical analyses 136 
Binary logistic regression analysis was used to assess the relationship between 137 
bedtime (dichotomous bedtime early-bed versus late-bed) was the outcome variable 138 
with categorical screen time (<2h, 2-4h and >4h) as the determinant. A univariate 139 
model was initially produced followed by a multivariate model controlling for: sex, 140 
age, school, BMI and deprivation. The differences in area deprivation between 141 
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schools were carried out using analysis of variance (ANOVA) with as the post hoc 142 
(Bonferroni) tests for multiple comparisons. Statistical analyses were performed using 143 
IBM SPSS 19.0 for windows (SPSS Inc.: an IBM Company, Chicago, IL, USA). 144 
 145 
Results  146 
The sample included 9.7% and 22.1% obese and overweight schoolchildren 147 
respectively. The proportion of those who reported 2 - 4 hours screen time daily was 148 
19.7%, with 15.3%  reporting >4 hours. 149 
Table 1 shows the demographic characteristics of schoolchildren according to whether 150 
they reported going to bed early or late. Overall, 42.2% of males reported going to 151 
bed late compared with 37.3% females. Prevalence of late-bed increased with higher 152 
reported screen time; 51.5% schoolchildren who spent >4 hours engaged in screen-153 
time  were classed as late-bed, compared with those that spend between 2-4 hours 154 
(45.8%) or less than 2hours (35.1%) screen time. 155 
There was a significant difference in IMD scores between early-bed and late-bed 156 
groups (mean difference in IMD score = -2.89, 95%CI: -4.80 to -0.97, p= 0.003) as 157 
shown in table 2. There was no significant difference (p>0.05) in the mean BMI z-158 
score between early-bed and late-bed groups (mean difference= -0.74, 95%CI:-0.22 to 159 
0.07, p=0.32). 160 
Analysis of variance showed that there was a significant main effects for IMD score 161 
among the three schools (F=499.7, p< 0.001). The mean IMD score in the third school 162 
(34.9±14.2) was significantly different from the other two schools (p<0.05).  Mean 163 
IMD score was not different (p>0.05) between the first (13.3±7.59) and second school 164 
(12.8±5.89). 165 
 166 
Adjusted and unadjusted likelihood of late bedtime 167 A
cc
ep
te
d 
A
rti
cl
e
This article is protected by copyright. All rights reserved. 
Adjusted for age, sex, school, deprivation and weight status, the odds ratios for late 168 
night sleeping (i.e., > bedtimes greater than median splits for age- and sex-adjusted 169 
bedtimes) were 1.00 for screen time <2 hours (reference category), 1.50(1.07 to 2.09) 170 
for 2-4 hours screen time and 1.97(1.34 to 2.89) for over 4 hours of daily screen time. 171 
The unadjusted odds ratios for screen time were very similar to these values (table 3). 172 
Late bedtime may be common in schoolchildren from a more deprived location 173 
according to IMD. Where school 1 was the reference category, the unadjusted odds 174 
ratios for late bedtime were 2.30(1.59 to 3.32) in school 3 (in a more deprived 175 
location) and 1.31(0.89 to 1.94) in school 2.   When we adjusted for age, sex, school, 176 
deprivation and weight status, the odds ratios for late-bed were 1.66(0.96 to 2.85) and 177 
1.12(0.73 to 1.74) in school 3 and school 1 respectively. Age was associated with late 178 
night sleeping, but not in a linear manner. Compared to11 years old, 12 years old 179 
schoolchildren were  over 2 times (2.19(1.46 to 3.27)) more likely to go to bed late at 180 
night; while the adjusted odds ratio was in 1.58(0.93 to 2.71) in the 15 years old. 181 
 182 
Influence of deprivation 183 
When accounting for school (already an area-level factor), adjusting for deprivation 184 
had very little influence on the association between late sleeping and screen time. 185 
Deprivation, using IMD 2007, seemed not to be a significant determinant of sleep 186 
time in schoolchildren (table 3). However, school location may be an important 187 
determinant of late sleeping in schoolchildren. These schools in our study have 188 
different levels of deprivation. Schoolchildren in the most deprived school were more 189 
likely (1.64(1.07 to 2.52)) to go to bed late at night than a less deprived reference 190 
category school.  191 
Discussion 192 A
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This study shows that late bedtime habits are associated with shorter total sleep 193 
duration in children, especially during schooldays. This is the first study comparing 194 
bedtimes in English schoolchildren of different deprivation categories. Screen time 195 
displaces physical activity and may also displace bedtime; both factors are important 196 
determinants of weight status and obesity as shown in figure 1. Schoolchildren who 197 
report >2 hours daily screen time were more likely to go to bed at a time deemed late 198 
at night. Those who live in deprived area were twice as likely to report late bedtimes. 199 
In order to improve sleep duration, screen time (evening screen time) should be 200 
reduced.  Bed times also are different in schoolchildren living in different geographic 201 
locations and areas with different levels of deprivation. The proportion of children 202 
reporting late bedtime may be as high as 45% in more deprived schools, more 203 
common than in more affluent ones.  Sleep duration has been linked with childhood 204 
obesity in previous studies 
20, 21
, but the present study found that obese and 205 
overweight schoolchildren were no more likely to report late bedtimes than those of 206 
normal weight. 207 
 208 
There are multiple reasons for insufficient sleep, including: insomnia (a sleep 209 
disorder), stressors such as preparation for examinations as well as excessive screen 210 
time. These reasons in adults may differ from that of children. But addressing the 211 
behavioural reasons/causes for sleep deprivation, not insomnia, may be important in 212 
combating obesity pandemic. 213 
 214 
Few studies have examined the association between screen time and late bedtime in 215 
schoolchildren. In fact there is little data on English schoolchildren with high screen 216 
time 
9
. Those that have examined the association between obesity and screen time 217 
have done so either in adults
22
, indirectly
23
 or in populations 
24, 25
 likely to accumulate 218 
lower daily screen time than the present population. The only one of these studies that 219 A
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examined the influence of socioeconomic status or deprivation, did so in a population 220 
with high socioeconomic status 
25
.  221 
In 4 to 13 year old Dutch children 
25
 short sleep duration was associated with being 222 
overweight. Short sleep duration was determined by late bedtimes and was strongly 223 
associated with higher screen-time. We understand that late bedtime and sleep 224 
duration are different constructs; and that late sleeping may be associated with sleep 225 
duration especially on a school weekday 
25
. More recent findings also show that, the 226 
bedtimes of schoolchildren may be important in addition to total sleep duration 
15
. 227 
Though this sample of their study is of a different population with a low study 228 
response rate 
15
 compared to that of our study, sleeping pattern was associated with 229 
physical activity levels, screen time and weight status in schoolchildren. 230 
Previously we observed that, Age-specific prevalence for >2 h daily screen time 231 
increased at around 13 years of age
9
. 232 
The proportion of schoolchildren with daily screen time >2 h rises sharply at 13 years 233 
of age, while the duration of sleep start falling during this age. There are other studies 234 
that have reported a similar increase in screen time
9
 or late bedtime
26
 at this age, 235 
possibly due to an increase in computer use for educational purposes at this age. Such 236 
increases may, however, also be associated with 13 years being the lower age limit for 237 
registration on a number of the world's most popular social networking websites 238 
including Facebook
TM
.  239 
 240 
Inequality may be central to the screen time – sleep time relationship. Prior studies 241 
have shown that both low sleep duration and socioeconomic status were predictors of 242 
obesity in schoolchildren
27
. Also, screen time is shown to relate to obesity, and 243 
previous studies in schoolchildren did not find any significant trend between 244 
deprivation categories and  screen time 
9
 even though socioeconomic status is related 245 
to high screen time in adults, or deprived adults (defined using area deprivation) 246 
engage in high screen time 
12
. Deprived children are more likely to go to be late at 247 
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night. Our result suggests that socio economic status may be an important determinant 248 
of sleep time.  Parents of low socioeconomic status may be indulging in of high 249 
screen time in the evening and may lack the control of reducing high or late night 250 
screen time in their children. There is need for parents’ guidance on the best ways of 251 
preventing late bedtime and associated high levels of screen time. 252 
 253 
Increased television viewing is associated with shorter sleep duration 
20, 28, 29
. After 254 
adjusting for television viewing, these studies did not find television viewing to be 255 
independently associated with either sleep duration or obesity.   The obesity-sleep 256 
duration relationship may be one thing and screen time-sleep duration is another and 257 
may be independent. Based on the current findings, it seems that the relationship 258 
between bedtimes and screen time in schoolchildren are independent of weight status. 259 
Of note, is that we have measured screen time in our study with television viewing 260 
inclusive among other devices and we only studied bedtimes (not sleep duration). 261 
 262 
The present study suggests that area-level deprivation may be associated with late 263 
bedtime in schoolchildren. Previous studies in schoolchildren have mainly used 264 
family structure indicator such as living with a single parent and the presence of other 265 
siblings, low level of parental education, or unemployment 
4, 30
; maternal education, 266 
maternal work and family income
30
. Direct associations between socioeconomic 267 
status/deprivation, bedtimes and screen time in adults may be visceral, but the 268 
association in schoolchildren may be indirect. 269 
Parents face difficulties in making their children go to bed early, and may have to 270 
undertake interactive routines 
30
such as reading, storytelling, singing prayer, and 271 
putting off the lights. Difficulty can arise because they are unsure of the appropriate 272 
time to send them to bed or late night working by the parents or they sleep earlier than 273 
their children. Sleeping in lounge are not uncommon in schoolchildren especially 274 
sleeping with television or computer game still on. It may be difficult for parent to 275 
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identify the right time to send schoolchildren to sleep as some may want to study or 276 
be preparing for an examination. 277 
 278 
Previous suggestions 
4, 5
 favour the development and the testing behavioural 279 
interventions that will improve sleeping habits. Interventions to reduce screen time in 280 
schoolchildren especially in the evening and before bed are important. Family 281 
regulations to reduce television viewing or other screen based devices use at a 282 
particular time, to give schoolchildren ample time for sleeping may be beneficial. 283 
Paediatric health professionals working with schoolchildren should also consider 284 
asking about bedtime in addition to their sleep duration. 285 
 286 
Study strengths 287 
Our study is an improvement over studies that have used parental-reported bedtime of 288 
schoolchildren. In this age group, self-reported may be better than parental-reported 289 
bedtime. The relatively large sample size provides a robust support for our findings 290 
presented here.  291 
 292 
Deprivation or socioeconomic status is difficult to measure in some parts of the 293 
population. An example is schoolchildren. However, area deprivation may be a better 294 
indicator for schoolchildren than socioeconomic status. Both area-level deprivations 295 
with 37 indicators measured through children postcode were used here and we also 296 
compared three schools, which can act as a cluster, in this study that varies in location 297 
and built. 298 
 299 
Study limitations 300 
We have not identified or separated children who may be suffering from insomnia 301 
from our study; self-imposed sleep deprivation was our aim. 302 A
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Self-reported sleep/wake and screen time habits was used and we recognised that 303 
bedtimes may vary between by days, weeks and seasons. Therefore to minimise the 304 
bias this might bring we have not included bedtimes on weekends with is highly 305 
varied and irregular. We have used a less costly and a less stressful measure on 306 
participants. We understand the possibility of social desirability and satisficing in our 307 
study do to the use of questionnaire. Due to the cross sectional nature of our study, no 308 
conclusions can be drawn regarding causal links or causality. 309 
Reverse causality is also possible, may be English schoolchildren are generally late 310 
bed goers, and found themselves exposed to screen as a result of that habit/behaviour 311 
rather than the other way round. Randomised controlled trials and cohort studies are 312 
needed to confirm a temporal relationship between screen time and bedtimes in 313 
schoolchildren. 314 
 315 
High screen time may be a factor preventing English schoolchildren from going to 316 
bed early or sleeping for an adequate duration. However, some of the participants may 317 
sleep late due to other factors (e.g. reading) and not due to screen based activity. 318 
Future studies on sleep-obesity relationship should not only evaluate the association 319 
between intermediate factors like physical activity levels and sleep duration
4
, but in 320 
schoolchildren, studies should consider closely the association between sleep duration 321 
and mode of transport to school (figure 1).  Objective measures of what 322 
schoolchildren do after school and during the time before they go to bed need to be 323 
investigated more closely. Randomised controlled trials promoting earlier bed times 324 
and increases sleep duration may also be effective in establishing that screen based 325 
activities (rather than reading) is what is depriving English schoolchildren of adequate 326 
sleeping time. Implication of switching off television and other screen based devices 327 
in the home at a particular time, say 9.00pm, and how this would affect sleeping time, 328 
sleep duration, late night eating and weight status would be interesting to explore. 329 
Future studies should also evaluate the association between built environment and 330 
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screen time; especially after school hours screen time. Safer places with brilliant 331 
outdoor facilities may have different screen time-bedtime pattern compared to other 332 
places.  333 
In agreement with previous research 
15
 that the emphasis has been on sleep duration, 334 
but that the importance of bed time may have been neglected in relation to child 335 
health to date. 336 
Schoolchildren’s activities in the evening may be important in potential public health 337 
interventions as this is the period they are likely to engage in screen based activities or 338 
become sedentary. What a high sedentary time would it have been for schoolchildren 339 
that sleep at midnight? Interventions that are aimed at reducing sedentary behaviours 340 
or late sleeping time in schoolchildren may be tailored to evenings after schools when 341 
they are at home engaging in screen/media use and are not in parks or on bed.  342 
 343 
Conclusion 344 
Previous studies have shown that short sleep duration is associated with physical 345 
inactivity
31
 and high caloric intake
5
. The findings from this study suggest that high 346 
screen time and deprivation may explain lateness in bedtime in schoolchildren and 347 
possibly in turn sleep duration on schooldays. Interventions that support family rules 348 
and support for parents may be effective in combating high screen time, late bedtime, 349 
short sleep duration and obesity in English schoolchildren. 350 
It is intuitive to suggest that sleep deprivation or duration may be improved by 351 
reducing evening screen time in schoolchildren. Interventions trying to improve sleep 352 
duration in schoolchildren that targets bed times should target screen times as well. 353 
Just like previous study
25
, interventions should also focus on improving parenting 354 
skills and encouraging rules to govern the home. Limiting screen time may reduce late 355 
bedtimes and in turn improve weight status via increase in sleep duration of school 356 
children.  357 A
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There are still many questions that remain unanswered. Future studies methodology 358 
should see how geospatial technologies such as GIS (Geographic Information 359 
Systems) / GPS (Global Positioning System) could be used. Also, can the association 360 
between screen time and BMI be mediated by sleep duration? Since short sleep 361 
duration is associated with high screen time. 362 
 363 
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Figure 1: Flowchart showing the potential mechanism in the association between 504 
screen time, sleep deprivation, intermediate factors and obesity (Note: arrows on 505 
represent associations and not causal links). 506 
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Table 1: Demographic  and descriptive characteristics of study participants. 552 
 Early bed: n(%) Late bed:n(%) 
Sex 
Female 
Male 
 
382(62.73) 
418(57.81) 
 
227(37.27) 
305(42.19) 
Age (years) 
11 
12 
13 
14 
15 
 
 
475(67.19) 
89(41.59) 
117(75.48) 
69(48.59) 
50(43.86) 
 
232(32.81) 
125(58.41) 
38(24.51) 
73(51.41) 
64(56.14) 
*BMI Z score 0.66(±1.32) 0.73(±1.25) 
BMI categories 
Normal 
Overweight 
Obese 
 
520(59.56) 
181(64.07) 
75(58.14) 
 
353(40.44) 
106(35.93) 
54(41.86) 
Screen time 
<2hours 
2-4 hours 
>4hours 
 
556(64.95) 
141(54.23) 
99(48.53) 
 
300(35.05) 
119(45.77) 
105(51.47) 
*Deprivation 22.82(±15.36) 25.71(±15.82) 
‡Schools 
1 
2 
3 
 
 
298(66.52) 
120(72.29) 
382(53.20) 
 
 
150(33.48) 
46(27.71) 
336(46.80) 
Data shown are n(%) or *Mean (±SD) 553 
BMI: body mass index 554 
‡School 1 was from a less deprived location; school 2 was from the least deprived rural location, while school 3 555 
was from the most deprived location. 556 
 557 
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Table 2: Bonferroni tests for multiple comparisons of mean differences and 95% 561 
Confidence intervals of index of multiple deprivation (IMD) scores. 562 
Multiple comparisons  Mean difference in IMD score 
(95% CI) 
p-values 
‡Schools: 
School 1 compared to school 2 
School 1 compared to school 3 
School 2 compared to school 3 
 
0.49(-2.17 to 3.16) 
-21.63(-23.42 to -19.85) 
-22.13(-24.71 to -19.55) 
 
 
1.00 
<0.001 
<0.001 
Bedtimes: 
Early-bed compared to Late- bed 
 
-2.89(-4.80 to -0.97) 
 
0.003 
Screen time: 
<2hours compared to 2-4 hours 
<2hours compared to 4 hours 
2-4hours compared to 4 hours 
 
-1.69(-4.63 to 1.25) 
-5.73(-9.11 to -2.35) 
-4.04(-8.04 to -0.04) 
 
0.505 
<0.001 
0.047 
‡School 1 was from a less deprived location; school 2 was from the least deprived rural location, while school 3 563 
was from the most deprived location. 564 
 565 
 566 
 567 
 568 
 569 
 570 
 571 
 572 
 573 
 574 
 575 A
cc
ep
te
d 
A
rti
cl
e
This article is protected by copyright. All rights reserved. 
Table 3: Adjusted and unadjusted odds ratio (95% confidence intervals) of late 576 
bedtimes in English schoolchildren. 577 
 Unadjusted OR (95%CI) Adjusted OR (95%CI)  Adjusted OR (95%CI) 
without deprivation 
Screen time 
>4hours 
2-4 hours 
<2hours 
 
 
1.97(1.44 to 2.68) 
1.56(1.18 to 2.07) 
1.00 
 
1.97(1.34 to 2.89) 
1.50(1.07 to 2.09) 
1.00 
 
1.70(1.22 to 2.36) 
1.43(1.06 to 1.39) 
1.00 
Sex 
Males 
Females 
 
1.23(0.99 to1.53) 
1.00 
 
1.16(0.88 to 1.51) 
1.00 
 
1.20(0.95 to 1.53) 
1.00 
Age 
15 
14 
13 
12 
11 
 
 
2.62(1.75 to 3.92) 
2.17(1.50 to 3.12) 
0.67(0.45 to 0.99) 
2.88(2.10 to 3.94) 
1.00 
 
1.58(0.93 to 2.71) 
1.65(0.99 to 2.77) 
0.54(0.33 to 0.87) 
2.19(1.46 to 3.27) 
1.00 
 
1.77(1.11 to 2.84) 
1.50(0.96 to 2.34) 
0.55(0.36 to 0.84) 
2.35(1.65 to 3.33) 
1.00 
BMI 
Obese 
Overweight 
Normal weight 
 
 
1.06(0.73 to 1.54) 
0.83(0.63 to 1.09) 
1.00 
 
1.01(0.65 to1.59) 
0.87(0.63 to 1.20) 
1.00 
 
0.93(0.63 to 1.39) 
0.84(0.63 to 1.11) 
1.00 
Deprivation 1.01(1.00 to 1.02) 1.00(0.99 to 1.01) - 
 
Schools (different 
Geographical location) 
3 
2 
1 
 
 
2.30(1.59 to 3.32) 
1.31(0.89 to 1.94) 
1.00 
 
 
1.66(0.96 to 2.85) 
1.12(0.73 to 1.74) 
1.00 
 
 
1.64(1.07 to 2.52) 
1.28(0.85 to 1.93) 
1.00 
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